Neural stem cells protect against glutamate-induced excitotoxicity and promote survival of injured motor neurons through the secretion of neurotrophic factors.
Besides their capacity to give rise to neurons and/or glia, neural stem cells (NSCs) appear to inherently secrete neurotrophic factors beneficial to injured neurons. To test this potential, we have implanted NSCs onto or adjacent to spinal cord cultures. When NSCs were placed adjacent to the spinal cord sections, motor neuron axons grew toward the NSCs. Furthermore, conditioned medium from NSCs cultures was also able to induce similar axonal outgrowth, suggesting that these NSCs secrete soluble factors that have tropic and/or trophic properties. ELISA revealed that the NSCs secrete glial cell-line-derived factor (GDNF) and nerve growth factor (NGF). Interestingly, preincubation of the conditioned medium with GDNF-blocking antibodies abolished axonal outgrowth. We also showed that NSCs can protect spinal cord cultures from experimentally induced excitotoxic damage. The neuroprotective potential of NSCs was further confirmed in vivo by their ability to protect against motor neuron cell death.